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I. INTRODUCTION
An atomic-beam magnetic-resonance apparatus of the flop-in type has been used to measure the nuclear spins of six neutron-deficient isotopes of gold. The apparatus has been described before. 1 Discussion of the experimental method will be limited to those changes in apparatus or procedure that have been made necessary by the use of nonalkali beams.
The isotopes used in the experiments were produced in the Crocker 60-in. cyclotron on the Berkeley campus of the University of California.
This cyclotron is capable of producing beams of protons, deuterons, or alpha particles with energies of -12 Mev/nucle·on. The alpha and deuteron beams have been used exclusively in these experiments. Alpha bombardment of
A 1 EH d 1r1 1um targets was use to pro uce t ose 1so,opes etween u an Au 194 . Although the same type of bombardment could be used to make 195 196 . Au and Au , these two 1sotopes were usually produced from deuteron irradiation of platinum. Because of the longer half lives of the heavier gold isotopes, it is necessary to have more atoms of each isotope in order
to obtain a given amount of radioactivity. Platinum foil could be used as an internal target in the cyclot:r;on, where the higher beam .density made it possible to make larger amounts of the gold isotopes. Furthermore, the methods of separation of gold from the tar_get material were much more efficie~t when the target material was platinum.
Since the principle decay mode·for each isotope is by electron capture, small crystal scintillation counters could be used to detect efficiently the 2 It is more difficult to assign single-particle levels to the odd neutrons in those gold --isotopes with even mass numbers.
II. EXPERIMENT
The standard atomic-beam "spin-search" experiment for an atom with J = 1/2 consists of a search through a (usually small) number of radio frequencies for the one_ which is able to cause a transition between the energy levels corresponding to F = I+ 1/2, ME:' = -I -1/2 and F = I+ 1/2, MF =-I+ 1/2. ~t low magnetic fields, the frequency of this transition is related to the nuclear spin by the simple equation
...
-5-UCRL-9211 3 In a fldp~in apparatus, the occurrence of such a transition is accompanied by an increase in the number of atoms that are able to reach the detector.
In order to be able to choose the proper frequencies for a spin search, it is necessary to know the Lande g_ factor for the atom and the strength of the applied magnetic field. For the gold isotopes, the atomic _g factor The source of radioactive gold atoms used here was machined from a 3/S~in. cube of tantalum metaL On the front of this oven, a pair of jaws could be adjusted to produce a beam a few thousandths of an inch wide.
The oven was loaded from the top, after which a press~fitting cap was inserted. The oven was heated in the apparatus by electron bombardment to produce a satisfactory beam of gold atoms.
Since the beam was to be detected by the presence of radioactive atoms, suitable collectors were devised. Thes.e are in the form of sulfur-coated brass "buttons II 0 The sulfur provides a surface upon which the gold atoms may stick while they are being counted. The brass button which contains the sulfur gives mechanical strength to the detector samples, as well as providing a convenient and reproducible way of exposing the sulfur surface to the beam and of presenting the collected gold atoms to the detector crystal for counting.
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After a timed exposure to the radioactive beam under controlled conditions, each sample is removed from the beam apparatus through a vacuum inter lock. The sulfur surface is protected by a piece of cellophane tape, and the button is removed to the counting room. As frequently as is practical, the counting rate on the sample is measured, and a decay curve is generated/ The composition of each sample can be determined from a After irrarliatim, the iridium pieces were loaded into an atomic -beam oven and heated. When the temperature became high enough, the gold was obse~'yed to diffuse out of the target material at a rate sufficient to be used in experiments. Even at the highest temperatures used here, the iridium foil was not melted. Consequently, it could be recovered as foil and reused.
in later bombardments. Since iridium is virtually insoluble in the standard reagents, it is fortunate that satisfactory beams of gold can be obtained in the above way without complicated procedures. Although the recovery
efficiency of the method has been estimated at only about 50% , the increased speed with which a beam can be produced, provides considerable compensation.
The radioactive beams produced by the thermal-diffusion method are never so stable as those obtained from an oven containing a pure metal.
However, the instability is almost predictable, so that a simple normalization procedure is possible. Figure 1 shows the variation with time of the counting rate observed on a set of half-beam exposures. A smooth curve can be drawn through these points, and the normalization factor for each resonance exposure is easily determined. Several possi"9le coupli.ngs can be used to obtain a spin of 2, perhaps the most plausible of which is that suggested by Christensen~~· 
